D
rug courts have, by most standards, proven to be a successful criminal justice policy innovation. Beginning in 1989, drug courts have offered an alternative Garrily el <11. I Baseline Su~jcclivc S!rcss Prcdiclions 347 mode of criminal justice processing for offenders whose crimes stem from their drug abuse (Belenko, 2002; Logan, Williams, Leukefeld, & Minton, 2000) . These courts typically require a 1-to 2-year program consisting of individual help and group sessions, which may address not only the substance abuse problem but also health, housing, employment, education, financial, family, and other areas as well (National Association of Drug Court Professionals, 1997) . Offenders who successfully complete these activities may have their guilty pleas set aside, charges expunged from their records, and the judge may conditionally discharge the remainder of clients' probationary time, depending on their situations before entering drug court.
Evaluative studies have shown that for society and many offenders, the dmg court program has yielded important benefits. For instance, the review of Sanford and Arrigo (2005) concluded that there is consistent evidence that involvement in drug courts is associated with lesser probability of repeating drug-related criminal offenses, likelihood of rearrest, and resumption of drug abuse. These general conclusions are consistent with the meta-analytic results of Roman and colleagues (2003) on recidivism rates among drug court graduates reported in nationwide evaluations.
Despite these encouraging results, there is clearly room for program improvement. Program evaluations from several cities suggest that benefits are not universal (Goldkamp, White, & Robinson, 2001; Granfield, Eby, & Brewster, 1998; Listwan , Sundt, Holsinger, & Latessa, 2003) . Attrition from the drug court program remains a problem, and judicial sanctions for violations of program requirements are common rather than exceptional (National Institute of Justice, 1998). Relapse to drug abuse and criminal activity during and after dmg court are continuing problems for many clients.
The research literature on psychological stress and substance abuse may offer one possible approach to understanding and remedying persisting shortfalls in the accomplishments of drug court. Psychological stress has long been found in animal and human research to relate to initiation, intensification, and relapse to addictive drug use (Jacobsen, Southwick, & Kosten, 2001; McMahon, 2001 ; Shaham, Erb, & Stewart, 2000) . Although these stTess-related findings are generally known by researchers and clinicians in the drug abuse area, stress management has not been a prominent part of drug court programs. If, indeed, stress is as robustly predictive of some dmg court outcomes as suggested by decades of research on stress and substance abuse, then consideration should be given to including a stress reduction component within drug court programs.
This report examines some preliminary data on the relationship between personal stress and several important drug court outcomes. The transactional model of stress and coping (Glanz, Rimer, & Lewis, 2002; Lazarus, 1966; Lazarus & Folkman , 1984) provides the conceptual underpinning for this research. The model posits a key role for "primary appraisal" whereby the individual assesses the potentially stressful event according to its threat valence; as such, the judgment or appraisal is influenced by characte1istics of the appraising person (such as personal sensitivities and past experience with related events) and by characteristics of the event (such as imminence and strength). If the appraisal presumes that a threat exists, psycho physiological arousal ensues, and attempts at effective coping responses may follow to lessen or eliminate the threat.
Stress in the present study refers to the subjective appraisal of the event as a challenge or threat to the person's values or goals. The personal discomfort of subjective stress indicates that the individual feels the need to expend effort to deal with the presenting challenges. This conceptualization appears most appropriate to the situation of newly inducted drug court clients, who are being presented with a variety of difficult demands for adaptation. These include recent aJTest and conviction for crimes related to substance abuse, as well as the public humiliation this may entail; furthermore, these persons are threatened with prison time and the necessity of withdrawing from their substances of abuse, notwithstanding the loss of their social circles that supported the dependence. In addition to these acme challenges linked to their recent legal entanglements, many such individuals carry long-term burdens of stress related to low income, underemployment, and personal and family disruptions (Brady & Sinha, 2005) .
If, indeed, primary appraisal of stress places persons at high risk for various negative drug abuse-related outcomes, then drug court clients may be at risk for failure in the drug court program. This conjecture leads to the research question that guided this study : Do drug court clients who enter the program at higher levels of subjective stress experience less desirable outcomes 1 year later than do their lower-stress counterparts?
Method Participants
In sum, 525 clients entered the dmg court programs of Fayette County and Warren County, Kentucky. These persons were eligible for drug court assignment and participation in this research if they admitted to having drug problems and if they had committed nonviolent crimes that involved personal drug abuse, drug commerce, or other crimes related in some way to involvement in illicit drugs. Research participants consented in writing to provide a variety ofinfmmation about their drug use, lifestyle, and health. Of the 525 eligible drug court participants, 500 were interviewed; 7 refused participation ; and 18 were terminated from drug court participation by the judges within 30 days of program entry and before the scheduled baseline inrerview date. At the 12-month follow-up, 19 participants could not be reached for interview and 4 were deceased-a 96.2% successful follow-up of living participants. Hence, the current study sample amounted to 477 drug court clients who were followed for l year after their intake into these dmg courts. 
Procedures
Data were derived from the baseline and 12-month follow-up interviews of a multiwave intervention u·ial addressing enhancement of employment status of clients (Leukefeld et al., 2003) . The drug court intervention program was designed to last for 18 months. Baseline data were collected between March 2000 and November 2002 in face-to-face interviews as soon as possible after first involvement in the drug courts. The baseline and 12-month follow-up interviews were conducted by trained and experienced interviewers at times convenient for the clients and in private settings within the drug court office or a local field off:ice; interviewers gathered current and recent self-report information on subjective stress, employment, health, drug use, criminal behavior and criminal justice involvement, and demographic characteristics.
Research participants were recruited with permission of the judges in charge of the drug courts in Fayette and Warren counties, Kentucky. Fayette is a meu·opolitan county of more than 260,000, with the county seat in Lexington; Warren is a nonmetropolitan county of more than 86,000 people, and the county seat is in Bowling Green. Each drug court contributed 250 participants to the initial study sample. Participants were volunteers who gave informed consent after thorough review of the nature and expectations of study involvement, according to the requirements of sponsoring university 's institutional review group.
Measures
To examine the associations between baseline subjective stress and selected drug court outcomes at 1-year follow-up, a baseline measi1re of stress, as well as baseline and follow-up measures of the outcomes, was needed. In addition, demographic characteristics of the participants were collected for use in analyses. Outcome measures were derived from or modeled on Addiction Severity Index measurement approaches (McLellan et al., 1992) .
Demographic characteristics. Age and education level were measured in years as continuous variables. Other demographic variables were measured as categorical variables, including marital status (unmarried, married), gender (male, female), race (non-White, White), and site (Fayette and Warren counties).
Outcome variables. Recent and longer-term occupational status were measured with participant self-report of number of days in the 30-day and 1-year periods before follow-up, on which a legitimate job was held; data on the corresponding periods at baseline were also assessed for these and other outcome measures and were used in data analysis. Income from legitimate employment was measured by categories of dollar amounts ranging from zero to $80,000 and above in the 1-year period before follow-up; a similar categorical approach was used to measure legitimate income in the month before follow-up, with categories ranging from under $50 to $4,000 and over. Because the distributions of these variables and those described below were bimodal or skewed, they were transformed with the square root function before analysis to minimize the effects of nonnormality.
Dmg and alcohol use were measured at follow-up by self-reports of days of illicit dmg use and alcohol use in the previous 30 days and year.
Criminal justice involvement variables were also measured at follow-up. First, numbers of days incarcerated in the previous 30 days and year were gathered by selfreport at follow-up. Second, the number of types of criminal offenses in the previous year was queried; respondents were presented with a list of 12 types of crimes (e.g., damaged or destroyed property, stole something worth $50 or less, sold dmgs, had sexual relations with someone against their will) and were asked to identify the types of crime they committed during the previous year; this accounting yielded the number of different types of criminal acts committed. This variable was available for only the 1-year period.
Medical and emotional health problems were measured at follow-up by the number of days in the previous 30 days on which medical problems and emotional problems were experienced. The same data were gathered regarding the year before follow-up.
Subjective stress. The principal predictor of interest was subjective stress. As described above in the introductory description of the transactional model of stress and coping, the individual appraises the presenting challenges and makes a subjective judgment regarding the level of threat, or the subjective stress involved. The Perceived Stress Scale (PSS) was selected as the measure of this vmiable (Cohen, Kamarck, & Mennelstein, 1983; Cohen & Williamson, 1988 ). The PSS was described by its authors as being "designed to measure the degree to which the respondents felt their lives were unpredictable, uncontrollable, and overwhelming" (Cohen, TyJTell, & Smith, 199 I, p. 607) . The instrument consists of 14 statements that can be responded to on a 5-point scale ranging from never to ve1y often; all statements refer to stress appraisals made in the past month. A representative question is "In the last month, how often have you been upset because of something that happened unexpectedly?" A list of the 14 items of the original PSS may be found elsewhere (Cohen et al., 1983) . The coefficient alpha reliability of the PSS in the present study was .79. Cohen and colleagues ( 1983) reported evidence for acceptable internal consistency, test-retest reliability, and the concuJTent and predictive validity of the PSS in two college student samples and a community sample. The distribution of the PSS in the present study is a close approximation of nonnal, with a mean of 27.73, a standard deviation of 8.03, and a range from 0 to 55. The PSS was measured at baseline data collection only. To our knowledge, the construct of subjective stress as measured by PSS has not been previously employed in drug abuse or c1iminology research.
Again, in relation to the transactional model of stress and coping, it should be noted that this study examines only the associations between primary stress appraisal and several downstream measures of outcome. Other elements of the model, such as psychophysiological arousal secondary to subjective stress and attempts at coping to diminish the perceived stress, are not being considered in this report. However, in an earlier report, associations between subjective stress (PSS) and several measures of coping behavior have been examined and reported (GmTity et al., 2006) .
Data Analysis
Analyses of covariance were performed for all outcomes of interest as the dependent variables. The independent variable for all analyses was subjective stress trichotomized into groups as close to equal size as possible. Covariates included the six demographic variables and baseline value of the outcome variable of interest in each analysis. Unadjusted group means from each analysis are presented with the corresponding p values derived ti·om the 'JYpe III sum-of-squares analyses. This information provides indications of statistical significance of the associations of subjective su·ess with each outcome after adjustment for the potentially confounding influence of demographics and baseline value of the corresponding outcome variable. These analyses were compared with parallel multiple regression analyses with PSS u·eated as a continuous, rather than a categorical, variable; all covariates and the dependent variables were the same as those in the covariance analyses. The multiple regression results and overall conclusions were substantially the same as those from covariance analyses. Only the latter are described in the text of this report and presented in tables. Note: Controlling for baseline levels of outcomes and demographic variables. Total sample is 477, bur individual analyses total fewer cases due to missing data of one or more variables. a. 0 =none; I= less than $!,000; 2 = $1,000-$2,999; 3 = $3,000-$5,999; 4 = $6,000-$8,999; 5 = $9.000-$11,999; 6 = $12,000-$14,999; 7 = $15,000-$19,999 ... 17 = $80,000+. b. 1 =Jess than $100; 2 = $100-$1 99; 3 = $200-$299; 4 = $300-$399; 5 = $400-$499; 6 = $500-$599;7 = $600-$699; 8 = $700-$799; 9 = $800-$899; 10 = $900-$999 ... 16 = $4000+. Table 2 summarizes the results of the 15 covariance analyses in which groups based on low, medium, and high subjective stress were compared on each drug court outcome of interest. The p values were derived from covariance analyses of the relationships between subjective stress and each outcome after the influences of demographic and baseline levels of the outcome covariates were adjusted. Table 2 presents unadjusted stress group means to portray group differences more intuitively than the adjusted group means of the actual analyses would.
Results
Among the employment-related outcomes, the high-stress group reported the least average days worked in the year between baseline and follow-up and in the month just before the 1-year follow-up. In both instances, the overall stress group differences were found statistically significant, even after adjustment for demographic and baseline levels of the corresponding outcomes. The finding that the work day differences among stress groups endured in the final month of the follow-up year suggests that the influence of stress found during the whole-year follow-up may still be operative in the last month of the follow-up year as well as in the earlier portions of that year. And the continued statistical significance of the stress factor after adjustment for baseline values of the employment outcomes suggests that stress may still be operative independently of the continuity of employment pattern. The parallel findings relating to income were not surprising, given that income was likely to be associated with the number of days worked. The high-stress group reported the lowest levels of income in the previous year ($6,000-$8,999) as compared to the low-stress group ($12,000-$14,999) . Similarly, the high-stress ~:,rroup reported the lowest income level in the month before the 1-year follow-up interview ($600-$699) as compared to the lowstress group ($800-$899) .
Alcohol and drug use patterns during the year between baseline and 1-year follow-up demonstrate much the same results as were found among employment variables. The high-stress group reported, on average, less-desirable alcohol and drug use experiences than did the other stress groups-namely, greater number of days of usage in the year between baseline and 1-year follow-up. In regard to usage in the month before follow-up, only alcohol use revealed significant difference among stress groups, with high-stress respondents reporting the largest number of days of use. Stress groups did not differ significantly in terms of drug use in the month before follow-up . These results, as are true with all the covariance analyses, reflect stress-outcome relationships' net of influence of demographic characteristics and baseline levels of the respective outcome variables.
Drug court participants were commonly sanctioned by the presiding judges for failure to adhere to drug court requirements. Incarcerations of varying durations were the most common sanction. Hence, we were able to examine for variations in the number of days of incarceration experienced by drug court clients. The stTess groups were found to differ significantly in the number of days in prison during drug court involvement. The high-stress group reported the greatest number of days incarcerated in both the year between baseline and follow-up and the month before follow-up interview. In the latter analysis, the medium-stress group reported slightly, but not significantly, fewer days in prison than did the low-stress group. The other criminal justice outcome involved the number of different types of offenses committed in the year between baseline and follow-up. Although that number was small, we nonetheless found that the stress groups differed significantly, with the high-stress group reporting the most types of offenses during the follow-up year. No 30-day measure of criminal activity was available for analysis.
The final outcomes that were examined included indicators of the extent of physical and emotional problems experienced during the year of follow-up. The stress groups differed significantly on the number of days with medical and emotional problems in the month before follow-up and on the number of days with emotional problems in the year before follow-up. In all instances, the high-stress group reported more days with problems. The stress groups, however, did not differ significantly on the number of days on which they experienced medical problems in the year before follow -up.
All but two covariance analyses indicated that there was a statistically significant difference among the stress groups. The high-stress group reported the least favorable outcomes in all analyses, and the low-stress group reported the most favorable outcome in all but three analyses. Though not presented here in tabular form, we found that the stTongest predictor of drug court outcomes involved the baseline level of the corresponding 1-year follow-up outcome; baseline levels of outcomes were strongest in II of the 15 covariance analyses. The latter finding is not surprising, of course, and confirms the commonplace that the best predictor of future behavior is past behavior.
Discussion
This report, though not the first to highlight the possible role of stress among drug court clients, is to our knowledge the first to follow such clients for a substantial period after baseline assessment of subjective stress to examine later criminal justice, drug use, employment, medical, and emotional health conelates of stress . The results support the idea that there is a relationship between subjective stress in clients at the beginning of drug court involvement and important outcomes a year later. The covariance analyses made it clear that the initial stress level continued to be significantly associated with outcomes, even after adjusting for the relatively powed"ul predictive ability of baseline levels of the respective outcomes and demographic factors.
The study design did not enable us to describe the stress-outcome relationship as a causal one, but a possibility of causal connections is not undermined by these results . Certainly, the findings of this study are consistent with common findings in the broader stress literature of the damaging influence of stressful life events and subjective psychophysiological stress on physical and behavioral health (EversonRose & Lewis, 2005; McEwen, 2004; Nater, Gaab, Rief, & Ehlert, 2006) . Research on stress as a provocation to drug use initiation, intensification, and relapse conceptualizes the latter as types of "chemical coping" when other forms of coping behavior are appraised as being less effective or more effortful by those confronting stressful events. The psychobiology of these stress-d111g use connections is a subject of ongoing research (Brady & Sinha, 2005; Pierce & Kumaresan, 2006; Stewart, 2003) .
These results suggest at least three directions for further research on the role of subjective stress in the drug court setting. First, because of the preliminary nature of these results, replication is essential. The findings need to be shown to be repeatable in these and similar settings and in drug court settings of various rlifferent e,engraphic, cultural, and demographic characteristics . Second, the 12-month follow-up of the present study did not permit examination of the relationship of subjective stress at baseline and final program status at the end of the 18-month drug court intervention. Given the consistent associations found between stress at baseline and various indicators of poorer program results at 12 months (e.g., occupational , criminal justice, health, and drug use outcomes), one would expect worse program retention , Gan ity ct al. I Baseline Subjective Stress Predictions J55 completion, and graduation at 18 months and more client te1minations. Though plausible, such an issue cannot be settled with the data at hand and thus deserves further study. Third, assuming the successful replicatioH of these findings, interventions that would reduce subjective stress among drug court clients should be identified and tested for effectiveness and acceptability among clients and drug court administrative staff and judges.
Stress reduction treatments have taken a variety of forms. Prescribed medications are available for treatment of various stress-related psychological slates; such agents, though often effective, might be considered inappropriate for persons with substance abuse issues because of the strong abuse liability of many of these psychotropic medications. Cognitive-behavioral approaches to stress management generally entail promotion of rational appraisals to understand the stressful stimuli as being less threatening or more susceptible to effective coping responses; such responses might take the form of psychoeducational programs or meditation exercises such as "mindfulness-based stress reduction" (Marcus et al., 2003; Witkiewitz, Marlatt, & Walker, 2005) . Biobehavioral stress management is exemplified by biofeedback, deep breathing, and yoga exercises, as well as massage therapy and acupuncture (Astin, 2004; Moyer, Rounds, & Hannum, 2004; Walling, 2006; Wickramasekera, 1999) . Interventions commonly combine several of these approaches in multimodal stress reduction programs. Hence, it would require considerable research effort to evaluate the effectiveness and acceptability of the various single and combined programs of stress reduction for use with drug court clients. This program of research might eventuate in the inclusion of some fmm of stress reduction intervention as one of the "key components" prescribed for drug courts nationally (National Association of Drug Court Professionals, 1997).
Finally, the results reported in this article must be read with the awareness that study respondents were drawn from only two drug court jurisdictions in Kentucky. Although both participating courts adhered to national key component standards for drug courts, the client sample of the present study was clearly not a nationally representative probability sample of drug court clients. A second caveat is the exclusive reliance on self-report for all variables st11died; such data are subject to distortions of memory and purposive deception, although there have been reassuring research findings on these matters (Darke, 1998; Harrison, 1997) .
In summary, 477 clients of two Kentucky drug courts were followed for 1 year, from their intake into this therapeutic diversion program. These data provide support for the relationship between baseline subjective stress and follow-up performance on employment, drug use, criminal behavior, and health. The significant associations held even after adjustment for baseline levels of the respective outcomes and five demographic characteristics. These results suggest the need for further study of the robustness of these results and, if found reliable, randomized intervention trials of appropriate stress reduction methods in the drug court context.
